We propose a test that uses information on workers' mobility, wages and firms' profits to identify the sign and strength of assortative matching. The basic intuition underlying our empirical strategy is that, in the presence of positive (negative) assortative matching, good workers are more (less) likely to move to better firms than bad workers. Assuming that agents' payoffs are increasing in their own types allows us to use within-firm variation on wages to rank workers by their types and firm profits to rank firms. We exploit a panel data set that combines Social Security earnings records for workers in the Veneto region of Italy with detailed balance-sheet information for employers. We find robust evidence that positive assortative matching is a pervasive phenomenon in the labor market. This result is in contrast with what we find from correlating the worker and firm fixed effects in standard Mincerian wage equations.
Introduction
Are better workers matched to better firms? In some job markets, like academia, there is anecdotal evidence of positive assortative matching, with better researchers being more likely to be hired by better departments. However, whether positive assortative matching is a pervasive phenomenon in the labor market is a question that remains elusive. This is because a direct test of assortative matching requires knowledge of the underlying types of the firm and the worker, and this is notoriously difficult to obtain. In this paper, we propose a novel test of the sign and strength of assortative matching that tackles this identification challenge by combining information on workers' mobility, wages and firms'profits.
Uncovering the actual patterns of assortative matching is key for a better understanding of the functioning of the labor market. In particular, the sign and strength of assortative matching contain policy-relevant information about the sign and size of complementarities in production between workers and firms. For instance, a subsidy to education would (not) be justified in case of positive (negative) complementarity in the production function. This is because an increase in the worker's productivity has a positive (negative) externality on the firm's marginal productivity. Moreover, knowing the direction of sorting is important to shed light on the transmission of shocks. For example, macro shocks such as recessions and trade liberalization push low-productivity firms out of the market (e.g. Caballero, 1994 and Melitz, 2003) . Under positive assortative matching, low skill workers are disproportionately affected by these displacements and, to the extent that this group is more credit constrained (e.g. Sullivan, 2008) , the welfare effect of their displacements is larger. Furthermore, whether sorting is positive or negative is helpful for testing different economic models that exhibit distinct matching patterns in equilibrium. 1 Ideally, to measure assortative matching one would need to observe worker and firm types. Although the worker and firm types are straightforward to define theoretically, it is hard to agree on their empirical counterparts. Types refer to productivity, or more broadly to the value of productivity. Given the worker type, better firms should produce more; given the firm type, better workers should also produce more. Productivity is generally unobserved, and is driven by many characteristics that are also unobserved or difficult to measure. The worker type is as a one-dimensional index that collapses information on the worker's cognitive skills (e.g. Becker 1964 ) but also on non-cognitive skills, like the ability to communicate, the ability to work in teams, motivation, tenacity, and trustworthiness (e.g. Heckman and Rubinstein 2001) . The firm productivity is in general an unknown function that conflates a number of features related to technology, demand and market structure (Syverson, 2011) . 2 Following the seminal contribution of Abowd, Kramarz and Margolis (1999) -henceforth, AKM -recent papers have presented the correlation between the worker fixed effect and the firm fixed effect estimated from wage equations as an attempt to measure the direction and strength of sorting. The common finding is that this correlation is insignificant or even negative, implying that positive assortative matching plays little role in the labor market. However, Eeckhout and Kircher (2011) and Lopes de Melo (2008) have shown that these results may be misleading, as the worker and firm fixed effects estimated from wage equations do not necessarily reflect the agents' underlying types. 3 Furthermore, Eeckhout and Kircher (2011) show that it is virtually impossible to identify the sign of sorting using wage data alone.
In this paper, we show how to use information on workers' mobility, wages and firms' profits to learn about the sign and strength of assortative matching. The basic intuition underlying our empirical strategy is that, in the absence of assortative matching, the probability that a worker leaves a firm to go to another one of different quality is independent of the quality of the worker. In the presence of positive (negative) assortative matching, we should observe that good workers are more (less) likely to move to better firms than bad workers. Our test does not require cardinal measures of the agent's types. In order to detect the sign and strength of sorting, this test only requires local rankings of workers and firms according to their types. If agents' payoffs are increasing in their own types, we can exploit within-firm variation in wages to order co-workers according to their types. Although there is a firm component in wages, this firm effect is held constant by exploiting variation in wages of co-workers. If match profits are increasing in the firm type, aggregated profits of multi-worker firms are also monotone in the firm type. Although there is worker component in the profit of each match, this effect is integrated out when we consider firm-level profits. The latter can be observed and used to rank firms according to their types.
To provide a natural starting point for thinking about sorting of worker and firms, we sketch below a simple search model with two-sided heterogeneity and job scarcity -i.e., we introduce some limitation on firms to post new vacancies. Our model is a slightly modified version of the one presented in Shimer and Smith (2000) , to make it consistent with multi-worker firms. This simple model represents an appropriate laboratory to describe how our test of sorting works in practice. The model generates mismatches between workers and firms, movements of workers across firms of different types, and payoffs that are increasing in the agent's type, but not necessarily monotone in the partner type. These are the basic ingredients that our test needs for identification. Our test however is not specific to this model, but it is consistent if this model is the data generating process.
Our strategy imposes minimum conditions on the data generating process and is fully compatible with most of the popular classes of mechanisms that generate sorting. There are many modeling assumptions that shape the matching process in one direction or in the other, such as supermodular or submodular production function (Becker, 1964) , type dependent or type independent value of the vacancy (Shimer and Smith, 2000) , transferability of the utility function (Smith, 2006) , and search effort and search cost (Lentz, 2010) . The approach presented in this paper is agnostic with regards to the labor market model that generates the data. In particular, we take no stance on the possible mechanisms that drive sorting. Our test only requires that agents' payoffs are monotone in their own types, which is a condition consistent with most of the popular classes of labor market models in the literature.
To implement our test, we exploit a unique panel data set that combines Social Security earnings records and labor market histories for individual workers in the Veneto region of Italy with detailed balance sheet information for their employers. This data set is especially valuable in our application because it contains not only the universe of incorporated business in this Italian region but also information on every single employee working in these firms. Hence, it allows us to observe the within-firm wage distribution that we use to rank workers by their types. Moreover, the richness of the balance sheet data allows us to compute various proxies of a firm's profits, which we use to rank firms by their types. Finally, the dataset contains information on firm closures, which we use to control for the potential endogeneity of workers' mobility.
Our empirical results show that positive assortative matching is a pervasive feature of the labor market: better workers are found to have higher probability to move to better firms. This result is robust to various model specifications, variable definitions and different sub-samples. In particular, we find similar results if, instead of using the within-firm variation on wages, we use log-wages or the within-firm wage quantiles. Positive assortative matching is also found if we order firms by their economic profits, accounting profits, or gross operating margin, using either profit per worker or profit per firm, and current profits or average profits across time. Our results are also robust to the definition of movers: positive assortative matching is found for movers with an interim unemployment spell but also for job-to-job movers. The results also hold when focusing on the subsample of workers who are exogenously forced to leave their firms due to a firm closure. Overall, sorting is found to be stronger for males than for females, for workers in the manufacturing sector than for the service sector, for medium-age than for younger or more mature workers, and for white-collar than blue-collar workers.
Using the same data set, we also perform the test proposed by Abowd, Kramarz and Margolis (1999). As commonly reported in this literature, we find a statistically significant negative correlation between the firm fixed effect and the worker fixed effect obtained from a standard log-wage regression. We discuss three potential mechanisms explaining the difference in conclusions that come out using the latter correlation or our measure of sorting. First, we provide evidence suggesting that wages are not always monotone in the firm type and, therefore, firm fixed effects in AKM wage regressions do not necessarily reflect a firm's underlying type. Our results are instead robust to wage non-monotonicity in the firm type, as we use firm profits -not firm average wages -to rank firms by their type. Second, we find evidence suggesting that amenities play an important role in explaining differences in the compensating packages across jobs. Whenever the level of amenities is constant within the firm, our measure of sorting is not affected by the existence of workers moving to firms that offer them lower wages but higher compensating differentials. This is because we only use wages to order workers within the firm. However, between-firm differences in amenities may bias the AKM test of sorting. Third, as argued by Bagger and Lentz (2011) , the AKM test may also be biased when sorting is generated by models with endogenous search effort. We then present results using slightly modified versions of our basic test, which are consistent with models with heterogeneous search intensity. These additional results also suggest the existence of positive assortative matching.
The rest of the paper is organized as follows. Section 2 presents the related literature. The model and the empirical strategy are described in Section 3. Section 4 presents some relevant features of the institutional background and the data used. In Section 5, we show the results. In Section 6, we compare our results with results obtained using the AKM strategy and discuss the differences. Section 7 offers a short conclusion.
Related Literature
A large body of literature has analyzed the conditions for the existence of assortative matching between heterogeneous agents, and whether this is positive or negative. The seminal paper of Becker (1973) studies a frictionless economy and establishes that positive assortative matching (PAM) arises if the production function is supermodular. 4 Shimer and Smith (2000) extend Becker's model to account for frictions, and prove the existence of an equilibrium steady-state in such a model. As frictions add noise to the matching process, stronger complementarities than those incorporated in a supermodular production are now required to guarantee PAM. Atakan (2006) explicitly models search costs and provides sufficient conditions that restore the classical result on PAM.
There have been many empirical attempts to obtain information on the association between worker types and firm types. The most influential one is AKM (1999), which makes inferences on the direction and strength of assortative matching through the correlation between the worker and firm fixed effects estimated from standard Mincer-type wage equations. However, this strategy has two main limitations. First, the estimated covariance is biased due to correlated small-sample estimation noise in the worker and the firm fixed effects. Andrews, Gill, Schank and Upwarde (2008) and Abowd, Kramarz, Lengermann and Perez-Duarte (2004) find that, although the bias can be considerable, it is not sufficiently large to remove the negative correlation in datasets from Germany, France and the United States. Second, as pointed out by Lopes de Melo (2011) and Eeckhout and Kircher (2011) , the AKM correlation may be biased due to non-monotonicities of wages in the firm type, which in turn imply that firm average wages do not necessarily reflect the firm's underlying type. The wage could be non-monotone in the firm type for a number of reasons, such as limita-tions in the capacity of the firms to post new vacancies (see Lopes de Melo (2011) or Eeckhout and Kircher (2011)) or between firm competition for workers (See Postel-Vinay and Robin (2002) or Cahuc Postel-Vinay and Robin (2006)). 5 Given AKM's shortcomings, there have been a number of responses in the literature. Eeckhout and Kircher (2011) propose a method to measure the strength of sorting using information on the range of accepted wages of a given worker. The intuition behind this method is that if a worker is only willing to match with a small fraction of firms for a given level of frictions (which can also be identified from the data), the complementarities must be large. Their strategy is elegant but its empirical feasibility is questionable. To begin with, panel data with a long longitudinal dimension are needed in order to capture precisely an individual's range of wages. Moreover, the within-worker variation of wages depends not just on complementarities in the production function, but also on the primitive distribution of firm's types, productivity shocks, and friction patterns. Therefore, to derive the strength of sorting from information on individual wage-gaps, one needs to also make assumptions about these features of the model. On top of these difficulties, one should note that the measure proposed by Eeckhout and Kircher (2011) is an indicator of the strength of sorting but not of its direction. In fact, they argue that, using wage data alone, it is virtually impossible to identify whether assortative matching between worker and firm types is positive or negative.
In a recent paper, Lopes de Melo (2011) proposes a different strategy to measure the degree of sorting, based on the correlation between a worker fixed effect and the average fixed effects of his/her coworkers. The estimates of both sets of fixed effects come from a log-wage equation in the spirit of AKM. He shows that in a simple search model with a supermodular production function and job scarcity, the proposed measure works better than the AKM correlation. Although this measure is relatively easy to obtain from the data, it shares one key limitation of Eeckhout and Kircher (2011) : the worker-coworker measure of sorting cannot detect the sign of sorting. Our approach complements the strategies presented in Eeckhout and Kircher (2011) and Lopes de Melo (2011): it is not only able to measure the strength of sorting but also the direction of assortative matching.
A different strategy to measure assortative matching is to assume that all the information concerning the worker type is contained in a set of observable characteristics, such as age and education. If this is true, a measure of the firm type can be obtained through production function panel data estimation. After conditioning on the observed characteristics of the firm's workforce, the firm-specific effect in the production function is informative about the firm type. This was proposed by Mendes, van den Berg and Lindeboom (2010), who estimate the sign and degree of sorting from the correlation between the estimated firm fixed effect and the (observed) skill level of the firm's workforce. They find evidence of positive assortative matching using Portuguese longitudinal data. Although this strategy is appealing, it has two main limitations. First, the estimation of production functions using within-firm variation to partial out the firm fixed effect is not generally trouble-free. 6 Second, only a small fraction of the workers wage variation is explained by observable characteristics. There is strong evidence suggesting that observable characteristics are not sufficient statistics for workers' unobserved fixed heterogeneity. 7 
The Model
In this section, we sketch a simple matching model with search frictions to illustrate how movements of workers between firms can be used to uncover the sign and the strength of assortative matching. The model is a slightly modified version of the matching model presented in Shimer and Smith (2000) , to make it consistent with multi-worker firms. Let us consider a continuous time, infinite horizon, stationary economy, populated by infinitely lived firms and workers. Agents are risk neutral and discount future income at the rate ρ > 0. Firms are characterized by their productivity p, distributed according to the probability density function ψ(p). Each firm has N jobs, but not every job is necessarily matched to a worker. Worker types are denoted by distributed according to the probability density function γ( ) and support [ min , max ].
Matches are exogenously destroyed at a constant rate δ > 0, leaving the worker unemployed and the firm with one more vacancy. Workers and jobs meet with probability λ. When two unmatched agents meet, they immediately observe each other's type. They match only if they are both unmatched and they 6 The estimation of the relative productivity of different worker types is generally imprecise when only using within-firm variation, see for example Cahuc, Postel-Vinay and Robin (2006) or Hellerstein and Neumark (2004) . Moreover, the estimation of the production function could be more problematic if it allows enough flexibility to be consistent with any sign of the cross derivative of output with respect to the firm and worker types. 7 See for example Lillard and Weiss (1979) , Hause (1980) or Meghir and Pistaferri (2004) .
both agree. 8 The output of the match (p, ) is f (p, ). We assume that the output of a firm p is the sum of the output of its matched jobs and that a worker contacts a job, rather than a firm. Therefore, the output of the match (p, ) and the outside options depend only on the types of the firm p and the worker . A worker employed by a firm p receives wage w(p, ) and the firm receives π(p, ). Since payoffs exhaust match output, f (p, ) = w(p, ) + π(p, ). Unemployed workers and vacancies produce nothing when unmatched.
The behavior of the agents is described by their acceptance sets, which specify with whom they are willing to match. Let M w ( ) be the set of firms with whom the worker is willing to match and M f (p) be the set of workers with whom the firm p is willing to match. Since we assume transferable utility, a firm p is in the acceptance set of worker if and only if worker is in the acceptance set of firm p.
One important difference from standard matching models is that we do not impose a free entry condition of firms. As in Shimer and Smith (2000) , we assume that there are fixed stocks of heterogeneous agents in both sides of the market. When firms are scarce, the value of the vacancy depends on the type of the firm. In this case, not every firm is willing to match with the same workers and not every worker is willing to match with the same firms, which makes the model a convenient framework to analyze sorting.
The value of the unemployment for a worker of type , U( ), solves the following Bellman equation:
where v(p) is the density of vacancies, and W(p, ) is the value of a job in a firm with productivity p for a worker of ability , defined by:
The value of a vacancy for a firm with productivity p, V(p), solves the following Bellman equation:
where u( ) is the density of unemployed workers, and J(p, ) is the value of a job employing a worker of ability , for a firm with productivity p, and is defined by:
We assume that payoffs are determined by splitting the surplus of the match by the Generalized Nash Bargaining Solution. 9 Let S(p, ) be the surplus of the match between a firm p and a worker .
. Let β be the bargaining power of the worker, then the standard solution implies that the worker takes a fraction β of the surplus and the firm takes the rest. Therefore:
Since we present the model only to illustrate how our test works, for simplicity we assume symmetry between firms and workers. This implies that ψ(p) = Nγ( ) and that workers and firms have the same bargaining power. Under these additional assumptions the model is equivalent to the one in Shimer and Smith (2000) and their proof of the existence of an equilibrium holds.
The match is created only if both partners agree; therefore if S(p, ) > 0 then ∈ M f (p) and p ∈ M w ( ). Shimer and Smith (2000) show that acceptance set convexity is necessary for assortative matching; hence acceptance sets can be characterized by their bounds. Therefore, there exist bounds p min ( ) and p max ( ) such that p ∈ M w ( ) if and only if p min ( ) ≤ p ≤ p max ( ).
Identification of Sorting
This model provides a convenient framework for describing our test. Although types are in general unobserved by the econometrician, payoffs of agents can potentially be used to rank firms and workers by their types, as long as payoffs are monotone on the agents' own types.
Proposition 1
Payoffs are increasing in the agents own types.
Proof: consider two firms, p − and p + matched to a worker of type . p + produces more, but not necessarily
. Given that the value of the match is higher for p + , using (3) and (4) we know that π(p + , ) −
•
The same result can be easily established for the worker's wages. Note that these monotonicity conditions do not directly provide a valid way to order workers and firms. This is because the payoffs also depend on the type of the partner, which is not deterministic due to frictions in the matching process. For example, there can be a bad worker receiving a higher wage than a good worker simply because the latter ended up match with a firm less appropriate for his type.
Nevertheless, given that payoffs are increasing in the agent type, the better the type, the higher the mean of the payoffs. Let
be the mean-payoff of firm p. This represents the mean of the match profits for all workers that could potentially be matched to firm p. Although there is worker component in the payoff of each match, in expected terms a better firm must do better than a worse firm. The intuition of this result is straightforward. A firm p + could imitate the strategy (in terms of acceptance set and payoffs paid) of a firm p − . p + produces more with every and could pay the same, therefore p + would receive more than the p − (with each partner of that acceptance set). 12 The 10 Plugging (5) in (1) and rearranging, we can write
is differentiable, using the Leibniz integral rule and noting that the surplus is zero at the bounds of the integral:
same is true for the mean-wage of the worker. Therefore, mean-payoffs could be used to rank firms and workers. Mean-payoffs are unobserved, but they can be estimated by their sample counterparts. In many datasets, firm's profits are observed. These firm-level profits are the sum of the profits per match, for every matched worker in the firm. As long as there is a large number of workers per firm, a precise estimate of the mean-payoff for every single firm can be recovered (in the dataset used in this paper, the average number of worker per firm is more than 200 workers, see Table 1 ). On the other hand, workers are normally matched with one firm per spell and the longitudinal dimension does not help much (in our sample workers are, on average, with 1.3 employers along the 7-year duration of our panel). Therefore, the average wage for a worker estimated in a sample over all her job spells is not a good measure of her mean-wage. Moreover, the difference between the average-wage and the mean-wage is a function of the type of the firms that hired the worker. Therefore, the measurement error in the estimate of the mean-wage is correlated with the firm type, and then a correlation between the average wage of the worker and the average profit of the firm is not a good candidate to learn about sorting.
However, being able to rank firms allows us to use movements of workers between firms of different types to test whether there is positive or negative assortative matching. Shimer and Smith (2000) modify the definition of positive/negative assortative matching to be consistent with acceptance sets. In Shimer and Smith's definition, assortative matching is positive if for any firm types p + > p − and workers types + > − , p + ∈ M w ( +) and p − ∈ M w ( −), whenever p + ∈ M w ( −) and p − ∈ M w ( +). An implication of this definition is that there is PAM when the bounds of the acceptance set are increasing in type and there is negative assortative matching (NAM) when the bounds are decreasing in type.
Proposition 2 Consider two workers + and − , with + > − , who where working in a firm p and are now hired by new firms. If + has higher (lower) probability than − of being hired by a firm better than p, there is positive (negative) assortative matching.
Proof: The probability of being hired by a firm better than p, conditional on being hired by some firm is:
If + has higher probability of moving to a better firm than − :
v(p )dp
v(p )dp (6) Since the upper and the lower bound move in the same direction, 13 condition (6) implies that p min ( + ) > p min ( − ) and p max ( + ) > p max ( − ) and therefore there is PAM.
If − has higher probability of moving to a better firm than + :
what implies that p min ( + ) < p min ( − ) and p max ( + ) < p max ( − ) and therefore there is NAM.
Therefore, to identify whether there is PAM or NAM, we compare the probabilities of going up the firm productivity ladder for two workers + and − , with + > − , who both move out of a firm of type p due to a match destruction:
where to "move UP" means being re-hired by a firm better than p (that is the same as being rehired by a firm p with Π(p ) > Π(p)). This test is not feasible, because + and − are unobserved. However, if two workers are first observed in the same firm, we can use their previous wages to rank them. This follows from Proposition 1. If two workers are co-workers, the better worker must have a better wage. Therefore we can compare the probability of going up or down in the productivity ladder of firms' productivity, for two workers with different 13 This is because p max ( ) = −1
. Given symmetry of the acceptance set, p min ( ) = min (p) and therefore
wages:
With some structure in the conditional probability model:
where wage( , p) is the wage of the worker in firm p and ψ(p) is a firm p effect, in order to exploit only within-firm variation. Note that in the left-hand side, we have the probability that a worker moves to a better firm than p, conditional on a movement. The complementary event is that a worker still moves, but to a firm worse than p. 14 We make inference about the existence and the sign of assortative matching by simply testing whether γ is different from zero. If γ > 0 ⇒ PAM, if γ < 0 ⇒ N AM and if γ = 0 ⇒ there is no evidence of assortative matching.
Note that our test is not specific to the simple search model presented above. Although we have shown how the test works with a particular definition of assortative matching, mobility can be used to detect the strength and the direction of sorting in a more general setting. Without specifying a particular model, let us define the density of firms conditional on the worker type ψ(p| ) with cumulative Ψ(p| ). 15 In Lentz (2010) assortative matching is defined in terms of stochastic dominance. According to Lentz's definition, there is PAM if Ψ(p| + ) < Ψ(p| − ), whenever + > − (and NAM otherwise). This is a broad definition of PAM which encompasses the definition of PAM presented in Shimer and Smith (2000) . Notice that, for an unmatched worker , the probability of being hired by a better firm than p conditional on a hiring is 1 − Ψ(p| + ). Hence, if + has a higher conditional probability to move up in the firm productivity ladder than − , there is PAM (and NAM otherwise). 16 We finally discuss the requirement that payoffs are increasing in the agents' own types for our test to be valid. Wages being monotone in the worker type is a natural assumption, which is consistent with a large family of models. There are only few exceptions, and most of them involve heterogeneity in offer arrival rates. Shimer (2005) and Eeckhout and Kircher (2010) propose two models with directed search and screening, which deliver multiple equilibria and, in some of them, wages could be non monotone in the worker type. The intuition is that a better worker may have a lower wage at a given firm but be compensated by a higher probability of getting hired. Lentz (2011) proposes an equilibrium search model with on-the-job search, strategic bargaining and endogenous search intensity, where low productivity firms pay wages which are not always monotone in the worker type. In Section 6, we present slightly modified versions of our test that are consistent with models with heterogeneous offer arrival rate. Finally, in the Appendix we show without using the structure of the model that meanpayoffs are increasing in the own type whenever payoffs are increasing in the own type.
Shaw (2008), within-firm wage variability in Italy represents about two thirds of total wage variability, in line with the international evidence reported in their study.
Data
The data set used in the paper was obtained by combining information from two different sources: individual labor market histories and earnings records, and firm balance sheet data. 18 The job histories and earnings data were derived from the Veneto Workers History (VWH) dataset, constructed by a team leaded by Giuseppe Tattara at the University of Venice, using administrative records of the Italian Social Security System. The VWH contains information on private sector employees in the Veneto region of Italy over the period from 1975 to 2001 (see Tattara and Valentini, 2007) . 19 Specifically, it includes register-based information for any job that lasts at least one day. On the employee side, the VWH includes total earnings during the calendar year for each job, the number of days worked during the year, the code of the appropriate collective national contract and level within that contract (i.e., a "job ladder" code), and the worker's gender, age, region (or country) of birth, and seniority with the firm. On the employer side the VWH includes industry (classified by 5-digit ATECO 91), the dates of "birth" and closure of the firm (if applicable), the firm's location, and the firm's national tax number (codice fiscale).
Firm-level balance sheet information was obtained from AIDA (Analisi Informatizzata Delle Aziende), a database distributed by Bureau Van Dijk, which includes information for incorporated non-financial firms in Italy with annual sales of at least 500,000 Euros. 20 AIDA contains the official balance sheet data for these firms, and is available starting in 1995. The AIDA data include sales, value added, total wage bill, capital, the total number of employees, industry (categorized by 5-digit code), and the firm's tax number.
Tax code identifiers are used to match job-year observations for employees in the VWH to employer information in AIDA for the period from 1995 to 2001. Additional checks of business names (ragione sociale) and firm location (firm ad- 18 Card, Devicienti and Maida (2010) have used this data set to investigate the extent of rentsharing and hold-up in firms' investment decisions. 19 The Veneto region has a population of about 4.6 million -approximately 8% of the total population of Italy. 20 See http://www.bvdep.com/en/aida.html. Only a tiny fraction of firms in AIDA are publicly traded. We exclude these firms and those with consolidated balance sheets (i.e., holding companies). dress) in the two data sources were carried out to minimize false matches. The match rate was relatively high: for about 95% of the AIDA firms it was possible to find a matching firm in the VWH. 21 The characteristics of our initial samplepotential matches between VWH and AIDA -are reported in column (1) of Table 1. Over the 1995-2001 period, the matched dataset contains about 840,000 individuals aged 16-64 who were observed in about 1 million job spells (about 3 million job*year observations) at over 23,000 firms. 22 On average 29% of workers in the sample are female, 30% are white collars and a tiny minority, about 1%, are managers. The mean age is 35, mean (median) tenure is 106 (75) months and the mean daily wage is 69 Euros. The median firm size is 69 employees and mean size is 190 employees.
The bottom rows of Table 1 show the mean values of various indicators of firm profitability. We first compute a proxy for economic profits π j,t as follows:
where Y j,t denotes total sales of firm j in year t, M j,t stands for materials and w j,t L j,t are firm labor costs, all as reported in the firm's profit and loss report. To deduct capital costs, we compute K j,t as the sum of tangible fixed assets (land and buildings, plant and machinery, industrial and commercial equipments) plus immaterial fixed assets (intellectual property, R&D, goodwill). 23 The literature on capital investment in Italy suggests that during the mid-tolate 1990s a reasonable estimate of the user cost of capital (r t ) is in the range of 8 − 12%. Elston and Rondi (2006) report a distribution of estimates of the 21 As reported by Card et al. (2010) , the quality of the matches was further evaluated by comparing the total number of workers in the VWH who are recorded as having a job at a given firm (in October of a given year) with the total number of employees reported in AIDA (for the same year). In general the two counts agree very closely. After removing a small number of matches for which the absolute difference between the number of employees reported in the balance sheet and the number found in the VWH exceeded 100 (less than 1% of all firms), the correlation between the number of employees in the balance sheet and the number found in the VWH is 0.99. Total wages and salaries for the calendar year as reported in AIDA were compared with total wage payments reported for employees in the VWH. The two measures are highly correlated (correlation > 0.98), and the median ratio between them is close to 1.0. 22 These represent about 10% of the total universe of firms contained in the VWH. The vast majority of the unmatched firms are non-incorporated, small family business (societa' di persona) that are not required by existing regulations to maintain balance sheets books, and are therefore outside the AIDA reference population. The average firm size for the matched sample of incorporated businesses (about 190 employees) is therefore substantially above the average for all firms (incorporated plus non-incorporated businesses) in the VWH (7.0 employees). Mean daily wages for the matched sample are also higher than in the entire VWH, while the fractions of female and younger workers are lower. See Card et al. (2010) for further details. 23 In the AIDA data, capital is measured as the book value of past investments. Figure 2 ). 24 We assume that r t is at 10% in the estimation reported below. As we also show below, the results are not dependant on any particular definition of profit. Four additional profitability measures from the firm's profit and loss report are reported in Table 1 . These are the gross operating surplus (GOS):
the after-tax accounting profits (AP):
as well as GOS per worker and AP per worker. Table 1 reports an average profit at about 3.6 million Euros (in 2000 prices), and a profit per workers of around 14,900 euros. GOS are, on average, at 2.8 million, or 11,400 euros per worker. Mean AP is 1,2 million, and 4,100 euros per worker. From the set of potential matches we made a series of exclusions to arrive at our estimation sample. First, we considered only those workers who -within the 1995-2001 period -ever switched from a firm in the dataset to another firm in the dataset, with or without an intervening spell of unemployment. Second, we eliminated apprentices and part-time employees. Third, we eliminated jobs at firms that had fewer than 10 employees. Finally, to minimize measurement error in wages we further restricted the sample to workers with a minimum of labor market attachment: workers that have worked a minimum of 26 days with the employer from which they separate and have earned wages not lower than the minimum of the "minimum wages" set by national contracts for the lowest category (this roughly corresponds to the bottom 1% of the wage distribution). 25 We also eliminated unusually high wages by dropping wages higher than the top 1% of the overall wage distribution. 24 Franzosi (2008) calculates the marginal user cost of capital taking into account the differential costs of debt and equity financing, and the effects of tax reforms in 1996 and 1997. Her calculations suggest that the marginal user cost of capital was about 7.5% pre-1996 for a firm with 60% debt financing, and fell to 6% after 1997. 25 Information about contractual minimum wages (inclusive of any cost-of-living allowance and other special allowances) were obtained from records of the sector-wide national contracts. Column (2) of Table 1 reports the characteristics of the of the workers and the firms included in the sub-sample used for estimation. There are around 166,000 job switchers in the sample (or some 20% of the original sample), coming from 11,000 firms. As expected, job changers are on average younger than the overall sample (mean age in column (2) is 31 years), have lower tenure (less than 3 years) and earn comparatively less than the rest of the population (62 euros daily). The percentage of female workers, white collars workers and managers are also smaller in the job changer sample than in the overall sample of column (1) . The table also reports the number of months that have elapsed from the separation from the former employer and the association with the new one. The median duration of this interim unemployment is only 2 months. However, the mean unemployment duration is 7.7 months, which is consistent with a large fraction of workers with long-term unemployment (ISTAT, 2000).
Results
The empirical model in section 3.1 (equation 7) is stylized, and hence it seems prudent to include a set of observable characteristics of the worker and the firm to control for other confounding mechanisms. 26 There are many worker characteristics that might affect wages and worker mobility, such as age, gender or migration status. Moreover, it is not clear to what extent the required monotonicity conditions for payoffs make sense when comparing co-workers in different occupations or with different tenure and experience. Therefore, using a sample of movers we estimate the following conditional probability model:
where Pr(move UP | p j , i , x i,j , move) is the conditional probability that an employee i who was working in a firm j moves to a firm better than j. w( i , p j ) is the wage that the worker received in firm j. η j is firm j's fixed effect, in order to partial out between-firm variation. x i,j are characteristics of worker i and her job in firm j, including the worker age, age squared, tenure, tenure squared, time dummies and indicators for females, foreign-born workers, blue collar, white collars and managerial occupations. Table 2 shows the results obtained when firm quality is defined in terms of economic profits. In column (1) the dependent variable is a indicator function that takes the value 1 when the new employer has a higher level of profit (measured at the time of hiring) than the old employer (measured at the time the worker has separated). Note that these measures of profit are firm and time specific. We think of the type as a fixed characteristic of the worker or the firm. Therefore, in the presence of transitory productivity shocks or measurement error, average profit across time can provide a more precise ordering of firms than current profit does. In column (2), the indicator variable is therefore defined in terms of average profits, computed as:
where T j is the total number of periods where we observe firm j in the sam-ple. However, workers may have been able to observe the evolution of profits over time and to base their search and matching behavior on firms' timeaveraged profits. Therefore columns (4) presents results with past average profits, namely: 27 PastPro f it j,t = Σ t τ=1 π j,τ t .
Finally, columns (3) and (5) consider average profit per worker and past average profit per worker, respectively. The LOGIT estimates of columns (1)- (5) show that the log wage has a positive and significant impact on the probability that the worker moves to a firm with higher profits than his current firm, regardless of which definition of profit we use. This implies PAM: better workers are more likely to move to better firms. The dependent variable is a dummy that takes a value of one if the worker switches to a firm with higher profits. Profits are defined as The specifications where we use average profit and average profit per worker as a measure of firm quality fit the data significantly better than the alternative specifications. This pattern is observed in most of the robustness checks performed along the paper. One potential mechanism that explains this regularity is the existence of idiosyncratic shocks to productivity. In the presence of shocks to productivity, the average profit is a more stable function of the time-invariant firm type. 28 Note that there appears to be some heterogeneity in the conditional probability of moving to a better firm for workers belonging to various sub-groups, although in many cases the impact of worker characteristics is not clear-cut and is not always precisely estimated. After conditioning for wages, female and foreign-born workers seem to be less likely than the rest of workers to move to better firms. The effect of age and tenure is instead more dubious, with no clear evidence that more mature workers and those with a longer tenure are more likely to improve the quality of their employers.
In Table A1 we show that the evidence in favor of the PAM result is robust and pervasive across various population subgroups. Re-estimating our models on the sub-sample of males confirms the results shown above for any profit definition. Assortative matching is also positive for both blue collar and white collar workers (including the small number of managers). PAM is broadly confirmed for workers aged 30 or less, and is somewhat less statistically significant (but still positive) for workers aged 45 or more. Finally, separate estimations by sector confirm that assortative matching is positive in both the manufacturing and the service sector.
Comparing the size of the effect in different groups, we find that sorting is stronger for males than for females, and stronger for workers in the manufacturing sector than for workers in the service sector. We also find that positive assortative matching is stronger for medium age and white collar workers.
Different Specifications of the Conditional Probability Model
In Table 3 firm's quality is defined in terms of current profit per worker, but different specifications of the conditional probability model are compared. Wages are only an ordinal measure of the worker type. Any monotone transformation of wages is also a valid candidate to include in the regressions. Some transforma-tions might imply a better fit of the data than others. Entering the wage in levels (as opposed to in logs) does not affect our main result: the coefficient remains positive and statistically significant (column 1). 29 Columns (2) and (3) compare PROBIT and LOGIT estimates, showing that the PAM result is robust to these alternative distributional assumptions. We next take on board a linear probability model, which allows us to show that the results are insensitive to partialling out wages at the firm level (i.e. inserting in the model firm fixed effect; column 4) as opposed to the firm and year level (i.e. using unrestricted firm*year fixed effects, as in column 5). Note that, since the combination of firm and year effect is very large (14, 723) , the average number of observations per firm×year cell is only 8.84. Therefore LOGIT or PROBIT would generate biased estimates due to the presence of incidental parameters; however, it is still possible to differentiate them out using the linear probability model. The dependent variable is a dummy that takes a value of one if the worker switches to a firm with higher profits. Profits are defined as Π = Y j,t − M j,t − w j,t L j,t − 0.1 × K j,t . Each column represents a single regression. Controls for gender, age, age squared, migration status, tenure, tenure squared, year and occupation are included in all regressions. Standard errors in parentheses. Number of firms in column (5), represents number of firms-years groups. Average number of movers in column (5) represents the average number of movers within a firm-year cell.
Different Definitions of Profits
With the next set of estimates, we further investigate the robustness of the results to different definitions of profits. In Table 4 , firm quality is alternatively defined in terms of gross operating surplus (GOS) and GOS per worker. Average GOS and average GOS per worker are also considered, using either the whole sequence of observed GOS or only past GOS. The same set of estimates are reported in Table 5 but with reference to accounting profit measures (AP). In the appendix (Table A. 2) we show that all these different measures of firm quality are positively correlated; however the range of the correlation coefficients (as low as 0.3 for some measures) suggests that they may convey non-redundant information. It is reassuring that in all these cases we find robust evidence of PAM. The dependent variable is a dummy that takes a value of one if the worker switches to a firm with higher profits. Accounting profits are defined as value of sales minus cost of materials, labor costs, depreciation of capital and debt services. Each column represents a single logistic regression. Controls for gender, age, age squared, migration status, tenure, tenure squared, year and occupation are included in all regressions. Standard errors in parentheses.
Within-Firm Regressions
Our test of assortative matching requires that wages are monotone in the worker type. This condition implies that, within the firm, worker types can be indexed by their wages. In previous specifications we have included a firm fixed effect in the conditional probability model in order to have wages relative to the mean wage in each firm. It could be the case that other moments of the within-firm distributions of wages are firm-specific. For example in models with betweenfirms Bertrand competition and two-sided heterogeneity, such as Cahuc, PostelVinay and Robin (2006), the within-firm variance and skewness are associated with the firm type. If this is the case, the effect of wages on the probability of a transition could be heterogeneous across firms. In Table 6 we show results obtained with within-firm regressions. In particular, we run linear probability models or LOGIT models firm-by-firm. In these specifications every moment of the within-firm distribution of wages is allowed to be firm-type dependent. Estimation requires that we restrict ourselves to the subsample of relatively large firms where a minimum number of job changers can be observed (30 in our case). The estimated coefficients for each firm were then averaged across firms and reported in the table, along with the standard deviation of the average. Albeit we loose some precision in this exercise, the results are once more suggestive of PAM. The dependent variable is a dummy that takes a value of one if the worker switches to a firm with higher profits. Profits are defined as Π j,t = Y j,t − M j,t − w j,t L j,t − 0.1 × K j,t . Each column presents the average and the standard deviation of the average of coefficients estimated in individual regressions at the firm level. Controls for gender, age, age squared, migration status, tenure, tenure squared, year and occupation are included in all regressions.
Within-Firm Wage Quantiles
Assuming that wages are monotone in the worker type allows us to use withinfirm variation in wages to order workers relative to their co-workers. Hence, wages are used as an ordinal measure of worker types. A different possibility is to include in the regressions the quantile in the within-firm distribution of wages. Using the wage-quantile instead of the wage gives a closer connection with the ordering intuition exploited in this paper. The quantile of the within-firm distribution of wages only tells us which worker is better without any information on the size of that difference. Results are presented in Table 7 , where we also show evidence of PAM. The coefficient of the wage quantile is significantly positive in every specification, with the exception of column (1), which uses aggregated economic profit as a measure of the firm quality. As noted before, when we use average profits or average profits per worker as a measure of firm quality, we generally get a better fit of the data and more stable results.
Different Definitions of Movers
In the model presented in Section 3 there is no on-the-job search. Hence, it describes movements of workers between firms with an interim unemployment spell. In the previous tables, we have considered every mover independently of the duration of the interim unemployment spell. In order to be more confident that every mover considered in the analysis is a worker that comes from a match destruction, we restrict our sample in terms of the duration of the interim unemployment spell. In addition, we ask how our results change if instead of movers that comes from a match destruction, we consider job-to-job movers.
As in most administrative data sets, we are unable to distinguish between voluntary and involuntary worker separations. However, given that we observe the number of months between the worker's separation from the current employer and the association to a new employer, we can define as voluntary (job-to-job) movers those with no more than 1 month between the two jobs. 30 The results for the subsample excluding job-to-job movers are shown in column (1) of Table  8 . For robustness, column (2) adopts a more stringent requirement to identify workers whose job are destroyed: all these workers have spent at least 3 months in unemployment before getting a jobs with a new employer. The results for the sub-sample of only job-to-job movers are shown in column (3) of Table 8 . The remaining columns consider alternative definitions of movers, as detailed in the last row of the table: those with an intervening spell of up to three months (column 4) and those with a spell up to six months (column 5). As before wages significantly increase the probability of moving to a firm with higher profit per worker, which is consistent with PAM. There are no major differences in the various definitions of movers. The dependent variable is a dummy that takes a value of one if the worker switches to a firm with higher profits. Profits are defined as Π j,t = Y j,t − materials j,t − L j,t w j,t − K j,t r t . Each column represents a single logistic regression. Duration is the number of months between two consecutive job spells. Controls for gender, age, age squared, migration status, tenure, tenure squared, year and occupation are included in all regressions. Standard errors in parentheses.
30 Royalty (1998) and Nagypal (2004) define job-to-job transitions equivalently.
Exogenous Match Destruction
Involuntary worker separations identified as in Table 8 are likely to provide reasonably good empirical counterparts of the exogenous job destructions described by the model in Section 3. One concern is that, although separations with one month or even up to three months of intervening unemployment are involuntary for the worker, they may not be independent from the worker type. One may suspect that the firm selects which worker to fire according to their underlying characteristics, and therefore the workers that separate from a firm represent a non-random sample from a firm's workforce. Focusing on a non-random sample of workers could represent a problem if their extent of assortative matching is different from the other workers. In order to analyze if this is the case, we obtain estimates of the strength and direction of sorting that are unaffected by such a concern by limiting the sample to workers who separate because of a firm closure. 31 In this case, all workers are forced to leave the firm, irrespective of their characteristics. With our data, it is possible to identify 710 firms which closed their business during the 1995-2001 time period, involving about 12,000 workers. Despite this dramatic reduction in sample size, the results from this additional sets of estimates, collected in Table 9 , are once again indicative of PAM. Column (1) shows the results from a logit regression with firm fixed effects, while column (2) show the results from a linear probability model with firm*year fixed effects. In both cases, the wage coefficient is positive, statistically significant and similar in magnitude to the estimates reported earlier.
The results presented in columns (1) and (2) are obtained using our test of assortative matching and data on movers originated by a firm closure. With this test, we make inference on assortative matching by analyzing how the probability of moving up in the firm productivity ladder differs for co-workers of different types. Data on profits of closing firms may be a misleading ordinal measure of their types. Even though we are using average profits (instead of current profits) to order firms in columns (1) and (2), it is still possible that the estimates may be contaminated by the low profitability of firms that are closing down. For this reason, in columns (3) and (4), we slightly modify our test in a way that does not depend on the profit of the separating (closing) firm. Specifically, in columns (3) and (4) we run linear regression models where the dependent variable is the quantile in the distribution of firm profit of the worker's new employer. We use the same set of controls than before (including firm, or firm and year, fixed effects, respectively). Note that, in analogy with the ordinal nature of the dependent variable, the quality of the worker is represented by the worker's rank in the wage distribution of the separating firm. The results are once more supportive of PAM. After a firm closure, workers with higher wages than their former co-workers move to better firms than those co-workers do. In col. (1) and (2) the dependent variable is a dummy that takes a value of one if the worker switches to a firm with higher profits. In col. 3 and 4 the dependent variable is the percentile in the profit distribution of the worker's new employer. In col (5) the dependent variable is the log of the new employer's profit. Profit is defined as average profit per worker. Controls for gender, age, age squared, migration status, tenure, tenure squared, year and occupation are included in all regressions. Standard errors in parentheses.
Discussion

Firm Fixed Effects and Worker Fixed Effects in Wage Equations
In order to compare our results with the ones obtained using the approach presented in Abowd, Kramarz and Margolis (1999), we estimate the following equation:
where x i,j,t are observable and time-varying characteristics of the worker and the firm, η i is worker i fixed effect and ξ j is firm j fixed effect. The results are presented in Table 10 . We find the standard result of a small negative correlation between the worker fixed effects and the firm fixed effects. Moreover, in our dataset this correlation is statistically significant. It is striking that using our approach we find significant evidence of PAM and using the AKM approach we find significant evidence of NAM. In the rest of this section we provide some insights into the potential mechanisms that may generate this difference.
Wages non-monotone in the firm type
One of the potential explanations of the divergence in results is the mechanism presented in Eeckhout and Kircher (2011) and Lopes de Melo (2011). They argue that if the value of a vacancy depends on the firm type, it is not always the case that a better firm pays a higher wage to every worker. A type-dependent value of vacancies is consistent with firms investing to acquire their type. 32 If wages are non-monotone in the firm type, equation (9) is mis-specified. In this subsection, we provide evidence suggesting that wages are not always monotone in the firm type. In particular, we analyze whether workers that move to better (or worse) firms according to our metric of firm quality receive higher (or lower) wages. Note that by tracking the same worker we keep the worker effect constant. Results are presented in Table A2 .
On the premise that our measure to orders firms by their quality is correct, we find strong evidence of non-monotonicity of wages in the firm type. There is an association between positive changes in firm type and positive changes in wages. However, we observe a large number of workers moving to worse firms where they receive better wages and workers that end up in a better firm receiving lower wages. If we consider only job-to-job movers with stable jobs, 33 36 percent of movers going to a better firm end up receiving a wage decrease and 60 percent of movers going to a worse firm get a wage increase.
Amenities
In the tabulations presented in Table A2 , there is a surprisingly large number of workers moving to jobs with lower wages. When only considering job-tojob movements, this proportion is significantly lower, but still large. Amenities are a major candidate to explain this pattern. The dataset used in this paper does not contain information on amenities. Nevertheless, as long as the level of amenities is constant within the firm, our measure of sorting is not affected by the presence of workers moving to firms that offer lower wages but higher compensating differentials. This is because we only use wages to order workers within the firm. However, amenities might affect the AKM measure of sorting. This is because, in the AKM approach, a firm's quality is inferred from the mean wages it pays. To illustrate this point, consider to identical firms with different compensations packages. One pays higher wages and lower level of amenities and the other one pays lower wages with a higher level of amenities. The AKM approach would wrongly conclude that the first firm is better than the last one. 34 
Endogenous Search Intensity
The model presented in Section 3 emphasizes the role of the limitations on firms to post new vacancies as the mechanism that generates sorting in the labor market, as in Eeckhout and Kircher (2011) and Lopes de Melo (2011). Alternatively, sorting can be generated by allowing endogenous search intensity in standard 33 This sample selection aims at reducing noise, but the same patterns are true for different groups of movers (see Table A2 ). Job-to-Job movements are defined as movements between two consecutive employment spells with less than 1 month of unemployment in between. Stable jobs are defined as employment spells that last at least one year. 34 Moreover, amenities might not simply mean different compensating packages: good working conditions may have a positive impact on firm-level productivity (see Daniel and Sofer (1998) for a discussion). equilibrium search models. This mechanism is proposed in Lentz (2010) . In this case the firm is totally passive and sorting is a result of differential search intensities rather than matching-set variation. This model is fundamentally asymmetric in that sorting is driven by worker behavior only.
The environment described in Lentz (2010) implies that every worker, independently of her type, prefers to have a job in a better firm. This implication seems dubious in light of the evidence presented in Table A2 , where more than 40% of job-to-job movers end up in a worse firm than before, and a large portion of them with a higher wage. Nevertheless, as it has been discussed in section 5, it could be the case that not all of these movements are necessarily job-to-job. Moreover, some of these movements can be driven by non-economic reasons. Therefore, we are concerned about the performance of our test if sorting is generated purely by search intensity.
Sorting by search intensity may also generate biased measures of sorting using the AKM strategy, because wages might be non-monotone in the firm type but also non-monotone in the worker type (Bagger and Lentz, 2011) . In this subsection we show that a slightly modified version of our test, one consistent with the environment described in Lentz (2010) , also gives significant evidence of positive assortative matching. One of the critical conditions required for consistency of our measure of sorting is monotonicity of wages on the worker type. As it is pointed out in Bagger and Lentz (2011), endogenous search intensity generates wages that are not always increasing in the worker type, even after conditioning on the firm type. Bagger and Lentz (2011) show that, if the production function is supermodular, the present values of future outcomes is more valuable for a high skilled worker than for a low skilled worker. Hence, at low-productivity firms the difference in wage growth expectations may result in lower wages for the high skilled worker. This is because the firm extracts part of the rent generated by the higher present value of future offers.
Although in this case wages are not always monotone in the worker type, we can select the sample to have only observations where this condition holds. In the model presented in Lentz (2011) , there is on-the-job search and strategic bargaining that generates Bertrand competition between the incumbent firm and a rival "poaching" firm. 35 When one worker meets a potential employer, the current firm and the poaching firm compete for the worker, and the most productive (1) and (2) consider workers who switch at least three times. 1(Similar firm) is an indicator that takes a value of one if the worker comes from a firm in the same group than the current firm. Columns (3) and (4) present results only for the right tail of the distribution of firms types.
firm wins. In this model, when the poaching firm is identical to the current firm, the worker extract the full rent, and the wage is equal to the match productivity. This last implication can be used to order workers by their types. If the worker's previous firm is close enough to the current firm, wages are almost identical to the match productivity. Therefore, we use wages to order co-workers that come from a similar firm than the current firm in which they are working. We perform the same test as before but only allowing a different effect of wages on the probability of moving to a better firm for co-workers who firstly moved between two similar firms. Results are presented in Table 11 . In column (1), we define approximately homogeneous groups of employers as firms in the same decile of the distribution of profit per worker (ten groups). In column (2), homogeneous groups are defined in terms of five percentiles of the distribution of profit per worker (20 groups). The coefficient of wages, for the workers whose previous employer was a firm similar to the current one, is significantly positive in both specifications. Moreover, the effect is stronger for this group of workers than for workers who have not firstly moved between two similar firms. 36 Note that this last modification of the test is valid whenever there is betweenfirms Bertrand competition. In a similar model with endogenous search intensity but without strategic bargaining, we might also have non-monotone wages. Extending the model presented in Bartolucci (2011) , where workers can choose their search intensity in the spirit of Lentz (2010) , there might be wages which are non-monotone in the worker type in the case of NAM. As in Lentz (2010) , in the presence of NAM there are more incentives for low skilled workers to increase their search intensity. Since wages are increasing in the on-the-job offer arrival rate 37 , in some firms the higher offer-arrival rate of low-type workers can compensate for their lower productivity. Equivalently to the case with Bertrand competition, we can select a subsample of firms where this effect is negligible. Note that, as in the model presented in Lentz (2010) , in this case every worker prefers to go to a better firm; therefore, in the best firm of the market any worker continues searching. This means that, for firms in the extreme right tail of the distribution of firm types, the search intensity effect is negligible, which allows us to use wages to order workers by their type. 38 In this case we perform our test but only including firms in the right tail of the distribution of firm's profit. Results are shown in Table 11 . In column (3) of Table 11 , we present results with the sample of firms in the top 10% of the distribution of average profit per worker, and in column (4) of Table 11 , we present results only using a sample of firms in the top 5% of the distribution of average profit per worker. In both sub-samples, wages are posively and significantly correlated with the probability of moving to a better firm.
Heterogeneity in search frictions
The results presented in Table 11 were primarily intended to show that our PAM result is robust to sorting generated by endogenous search intensity, where wages are not always monotone in the worker type. Nevertheless, these results are also informative on the empirical relevance of an alternative mechanism to generate sorting. Mendes, van den Berg and Lindeboom (2010) argue that heterogeneity in search frictions is another potential mechanism driving the observed PAM. two consecutive spells. Finally, we require a third spell, to see which worker is moving to a better firm and which worker is moving to a worse firm. This sample trimming significantly reduces the number of valid observations per firm. A maximum likelihood estimation of the conditional probability model with firm dummies may generate biased results due to the presence incidental parameters. Therefore, we only present results for a linear probability model. 37 See Figure 1 in Bartolucci (2011) . 38 A similar test is proposed in a different context by Bagger and Lentz (2011) .
Their intuition is that, even in the absence of complementarities in production, PAM may arise because more productive workers might also be more efficient searchers. If this is the case, better workers climb the productivity ladder more quickly. This kind of sorting is similar to the sorting generated by search intensity discussed in Lentz (2010) . In such a situation every worker wants to work in the best firm. This is not consistent with some of the evidence presented in Table  A2 , where an important fraction of job-to-job movements were toward lowerquality firms, and most of those without a wage cut. Moreover, in Table 11 we show that PAM is persistent when considering only the top firms of the market.
In that case, not only are workers moving to worse firms, but also the probability of that event is negatively correlated with the worker's type. If our results of PAM are driven by heterogeneity in search frictions, we should not find an effect of wages on the probability of moving up the firm productivity ladder, once we control for that source of heterogeneity. To check for this, we re-estimate our measure of PAM, comparing co-workers who are as similar as possible in terms of labor market frictions.
For that purpose, we exploit the full length of the VWH data. Specifically, we focus on the sub-sample of 1995-2001 movers who have been active in the labor market prior to 1995. For these workers we are actually able to reconstruct their labor market history going back to 1975. Hence, we re-run our main test (as in Table 2 ), including a full set of controls for worker's past labor market histories. These controls are the worker's number of past employment spells, the number of past unemployment spells, the average duration of past employment spells and the average duration of past unemployment spells. To make our case more compelling, we avoid gender differences in search behavior by focusing on men only. The results appear in Table 12 . Individuals with a larger number of past employment spells, a lower number of unemployment spells, and a shorter duration in past unemployment are found to be more likely to switch to better employers. However, after controlling for these additional sources of heterogeneity, the effect of a worker's wage remains positive and statistically significant. Moreover, the estimated coefficient is not significantly different from the one in comparable specifications of previous tables, suggesting that heterogeneity in search intensity is unlikely to play a major role in driving our PAM result.
As stated in the introduction, the presence of complementarities in production is important for policies that aim to achieve the optimal allocation of resources. In this paper, we do not provide direct evidence of such complemen-tarities, but find strong evidence of positive assortative matching, which is consistent with complementarities. In addition, we do not find evidence in favor of PAM driven by a correlation between the worker types and heterogeneity in search efficiency. 
Conclusions
In this paper we propose a test to measure the direction and strength of assortative matching between firms and workers. We analyze the mobility of workers across firms, exploiting the idea that in the absence of assortative matching we should observe that the probability that workers leave one firm to go to another one of different quality is independent of the worker quality. In the presence of positive (negative) assortative matching we should observe that good workers are more (less) likely to move to better firms than bad workers. The strategy presented in this paper imposes minimum conditions on the data generating process. Also, our measures of sorting are robust to wage nonmonotonicity in the firm type, which is the main criticism to the standard AKM approach used in the literature. Our test does not require cardinal measures of the quality of workers and firms. The test only requires a general monotonicity condition: that the payoffs of the agents are monotone in their own types. If, given the firm type, wages are monotone in the worker type, we can use withinfirm variation in wages, which by definition partials out the firm effect, to order workers within the firm by their types. As for firms, if match profits are monotone in the firm type, we can rely on observed measures of profit at the firm level to order them by type.
We use a matched data set that combines administrative earnings records for individual workers in the Veneto region of Italy with detailed balance sheet information for their employers. Our test finds strong evidence of positive assortative matching: better workers have a higher probability of moving to better firms. We obtain similar results if instead of using the within-firm variation on wages, we use logwages or the within-firm wage quantiles. We get positive assortative matching irrespective of whether firms are indexed by their economic profit, accounting profits or gross operating margin, profit per worker or profit per firm, and current profits or average profits. The evidence of PAM is also robust to the definition of movers; it is true for movers with an interim unemployment spell but also for job-to-job movers. Moreover, our main findings are also confirmed by workers' mobility generated by exogenous firm closures. Our test is also used to compare the strength of sorting in different markets. Sorting is stronger for males than for females, and stronger for workers in the manufacturing sector than for workers in the service sector. We also find that positive assortative matching is stronger for medium age and white collar workers.
Finally, we replicate the AKM strategy in our data, and find the standard result of a significantly negative correlation between the firm and worker fixed effects from a log-wage equation. We discuss a number of reasons that can explain the divergence in the results obtained with our test and with the AKM method. First, we observe that a significant number of workers in our data move to worse firms with wage gains or to better firms with wage losses. This evidence suggests that wages are non-monotone in the firm type, as described in Eeckhout and Kircher (2011) and Lopes de Melo (2011). Second, there is a large proportion of workers with job-to-job movements that result in wage losses, which suggests that there are non-monetary payoffs for workers. Amenities or compensating differentials can affect the AKM measure but not our test if they are constant within the firm. Third, heterogeneity in search intensity has been mentioned as a additional cause of misspecification in the AKM approach. Heterogeneous contact rates might generate wages that are not necessarily monotone in the worker type. We present evidence of PAM using two slightly modified versions of our test that are consistent with worker heterogeneity in job-offer arrival rates. Our results also lend little support to the hypothesis that the observed PAM is driven by a correlation between the worker types and heterogeneity in search efficiency. Although our paper does not provide direct evidence of complementarities in production, the finding of pervasive positive assortative matching in the labor market is consistent with the existence of such complementarities.
The first term on the right hand side of (11) is positive whenever payoffs are increasing in the agent own type. The second term in the right hand side of (11) can be shown to be also positive. Compare two firms, p and p + , where p < p + . The output that a worker produces in firm p + is higher than the output than the same worker produces in p. We know that if a worker of type was feasible for p, meaning that he produces enough to generate a positive surplus (therefore, Γ( |p) = 0), the same worker is going to be attainable for p + , in the sense that if the firm p + offers the same wage to the worker, the firm p + is obtaining more than the firm p, and the worker is as happy as it is with p. It may be the case that for the firm p + , it is not profitable to have that worker, due to its different value of a vacancy, but if the firm p + does not hire the worker it is in its own interest. On the other hand, if a worker was working in p + , it is not necessarily true that he is attainable for p, because as f (p, ) < f (p + , ), we cannot guarantee that p is able to pay w(p + , ). Therefore there might be some workers which are happy to work in p + , but not in p. The dependent variable is a dummy that takes a value of one if the worker switches to a firm with higher profits. Profits are defined as Π j,t = Y j,t − M j,t − w j,t L j,t − 0.1 × K j,t . Each coefficient comes from a single regression. Controls for gender, age, age squared, migration status, tenure, tenure squared, year and occupation are included in all regressions, with the exception of the specification without covariates in row (1) . Standard errors in parentheses. Note: The change in wages is calculated as the difference between the average daily wages in two consecutive spells. Job-tojob movers are defined as movements between two consecutive spells with less than 1 month of unemployment in between. Stable jobs are defined as spells that last at least one year. 
A.2 Additional Tables
